We report the complete genome sequence of soybean Putnam virus (SPuV), a new pararetrovirus isolated from a soybean field in Putnam County, OH. Comparison of SPuV with other plant-infecting pararetroviruses places it in the genus Caulimovirus of the family Caulimoviridae.
P
araretroviruses are double-stranded (ds) DNA viruses that multiply through a reverse transcription step. Based primarily on their molecular characteristics, plant-infecting pararetroviruses are classified into six genera in the family Caulimoviridae (1) . The genus Caulimovirus contains several common viruses, including cauliflower mosaic virus (CaMV), carnation etched ring virus (CERV), dahlia common mosaic virus (DaMV), and figwort mosaic virus (FMV).
We report here the genome sequence of a new pararetrovirus isolated from soybean. This virus was discovered through a highthroughput-sequencing (RNA-Seq)-based survey of soybean viruses from 24 Ohio counties. Specifically, analysis of the sequencing data allowed the assembly of two contigs [4,014 and 3,762 nucleotides (nt) in size]. These two contigs were predicted to encode several open reading frames (ORFs) whose amino acid sequences share significant homologies with proteins encoded by Caulimovirus species. They were further assembled into a single, circular sequence of 7,757 nt by sequencing of two PCR fragments that bridge the two contigs at both ends. The virus was named soybean Putnam virus (SPuV) to reflect the location of the source plant (Putnam County, Ohio).
Six ORFs were identified in SPuV using the ORF Finder program available at the NCBI website (http://www.ncbi.nlm.nih.gov/). Interestingly, while all SPuV ORFs share significant homology with their counterparts in previously described Caulimovirus species, different ORFs share highest homologies with different viruses. While SPuV ORF1 and ORF2 are most similar to the genes encoding the movement protein and the aphid transmission factor of DCMV (amino acid sequence identity levels of 51 and 45%, respectively), its ORF3 is most similar to that encoding the virion-associated protein of FMV (42% amino acid [aa] identity; only 33% aa identity with DCMV). Furthermore, while SPuV ORF4 and ORF6 are more closely related to the genes for the capsid protein and transcriptional transactivator of CaMV (39 and 36% aa identities), its ORF5 is most similar to the gene encoding reverse transcriptase RNase H of CERV (70% identity at both nucleotide and amino acid levels). Nevertheless, its distinct nucleotide sequence, coupled with the significant homology shared by its six ORFs with various Caulimovirus species, indicates that SPuV is a new member of the Caulimovirus genus.
In addition, the SPuV genome contains two intergenic regions (IGRs). The smaller, 112-nt IGR, which is found between ORF5 and ORF6, likely contains the promoter for ORF6 mRNA (corresponding to CaMV 19S RNA). The larger, 741-nt IGR, between ORF6 and ORF1, likely contains the strong promoter that permits the transcription of pregenomic RNA, which in turn templates the reverse transcription to produce the DNA genome. The IGRs do not share significant nt sequence identity with their counterparts in other caulimoviruses.
Finally, it should be noted that the new SPuV is not related to another soybean-infecting pararetrovirus described by Hasegawa and colleagues (2) . That virus, named soybean chlorotic mottle virus (SoyCMV), contains seven rather than six ORFs and is hence classified in a distinct genus. In addition, no significant homologies between ORFs found in SPuV and SoyCMV were revealed by BLAST searches. In summary, SPuV is a new pararetrovirus in the genus Caulimovirus that infects soybean.
Nucleotide sequence accession number. The GenBank accession number of the SPuV nucleotide sequence is JQ926983.
